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Q.2a. Differentiate between the direct and indirect method of measurement. 
 
Ans 2(a) There are two methods of measurement: 1) direct comparison with the standard, and 2) 
indirect comparison with the standard. Both the methods are discussed below: 

1) Direct Comparison with the Standard 
In the direct comparison method of measurement, we compare the quantity directly with 
the primary or secondary standard. Say for instance, if we have to measure the length of the 
bar, we will measure it with the help of the measuring tape or scale that acts as the 
secondary standard. Here we are comparing the quantity to be measured directly with the 
standard. 

Even if you make the comparison directly with the secondary standard, it is not necessary 
for you to know the primary standard. The primary standards are the original standards 
made from certain standard values or formulas. The secondary standards are made from the 
primary standards, but most of the times we use secondary standards for comparison since 
it is not always feasible to use the primary standards from accuracy, reliability and cost 
point of view. There is no difference in the measured value of the quantity whether one is 
using the direct method by comparing with primary or secondary standard. The direct 
comparison method of measurement is not always accurate 

2) Indirect Method of Measurement 
There are number of quantities that cannot be measured directly by using some instrument. For 
instance we cannot measure the strain in the bar due to applied force directly. We may have to 
record the temperature and pressure in the deep depths of the ground or in some far off remote 
places. In such cases indirect methods of measurements are used. 

The indirect method of measurements comprises of the system that senses, converts, and finally 
presents an analogues output in the form of a displacement or chart. This analogues output can be 
in various forms and often it is necessary to amplify it to read it accurately and make the accurate 
reading of the quantity to be measured. The majority of the transducers convert mechanical input 
into analogues electrical output for processing, though there are transducers that convert 
mechanical input into analogues mechanical output that is measured easily. 

  
b.Define limiting errors. A 0-10A ammeter has an accuracy of 1.5% of full scale reading. The 
current indicated by the ammeter is 2.5 A. Calculate the limiting values of current and 
percentage limiting error. 
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Q.3a. An AC bridge shown in Fig 1, has the following parameters: (8) 

 
 
 
 
 
 
 
 

 
Fig.1 

 Arm AB- capacitor of 0.5µF in parallel with 1kΩ resistance 
 Arm AD- resistance of 2kΩ 
 Arm BC- capacitor of 0.5µF  

        Arm CD- unknown capacitor Cx and Rx in series 
          Frequency-1kHz 

Determine the unknown capacitance and dissipation factor. 
 
A 3a 
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b.Find the equivalent series resistance (Rx) and inductance (Lx) at balance for the given bridge 
as show in Fig. 2   (8) 

 
 

Fig.2 
A.3b 

 
 
 Q.4 a. Calculate the multiplier resistor required for a 100Vrms range on the voltmeter 

shown in given Fig 3.  (8) 

 
 

Fig.3 
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b.   Why a thermocouple is used in RF measurement of current? 
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Q.5 a. Explain with the help of a neat block diagram, the working of a digital frequency meter.   
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b. Explain with the help of a neat circuit diagram, the working of a dual slope DVM. 
 

 
 

 
                
 
 

Q.6 a. Draw the block diagram of a function generator and explain the method of producing 
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sine waves. 
A6 
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 b.Draw the basic block diagram of an oscilloscope and explain the function of each block.  
 

 
 
 
Q.7  a.    Explain an arrangement for the measurement of a standing wave ratio. 
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b. Explain with the help of block diagram, the working of a harmonic distortion analyzer. 
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Q.8  a. Compare X-Y recorders with strip chart recorders. 
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b.Explain the working of a circular chart recorder. 
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Q.9  a.  Draw and describe the following for thermistors: 
  (i)   Resistance-temperature characteristics  
   (ii)  Voltage-current characteristics  
        (iii) Current time characteristics 
A9(a) (i) 
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(ii) & (iii) 

 
 
 
 
b. Explain D/A  and A/D converters w.r.t. signal conditioning of the inputs. 
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